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U. S. Navy Regearch Labor',.tory
Anaicortia
13. C.

Pe t.'r~. Ovuens

Ten p)ieces seump2.e therrmostat for tc-rt undier soeclfic:7tcinn
RE iJA4862B wre beinq- rhna Q, yr )erjcr !Pttent:)n
I, ;m ojur *Th .c tory today

This sh.lpm-ert ,, rd e ]-n occordwrce with t~he rPiermt
negot laterl on thc. ::riterr s rpcrit, -visit toý your laborn.-

.e *,-ould3 t re:I very m~c ~rrepo~rt after comri-nletllný
tests on t~here,
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E.,ng. Sa

,.PDRrSS BURFAU OF ENGINEERING. NAVY D9PAwrmENT ,

AND REFER TO NO. v/x5(4-)

/ / NAVY DEPARTMENT

ENCLOURE13UREAU OF ENGINEERING

WASH INGTON. D. C.

Th~e Bwhmeu Is &Rauth ft"u h retuft Of the ten sample
therm. state w~md~t% to the NvMI Homebe Labowtfty ftr
test Una" spisOitleatim R145h'aQW upon onplotion of Suah
Ustapas requeese y' your Uetter of 10Auguist*

Test atla v111 be forwwzde. to you when available smb-
joet to the un4*z'etmnding that it will niot be uaed ror ad.r-
tieing8 purposmes

Very rempeotf ully#

Taylor 2mnstrwent Comparxioa
1734 Lincoln-Tiborty 1do

~bthelphiai, !.z. l



REPLY IN DUPLICATE

AND REFERENCE TO

WILL UAP RECIATCD

NAVAL RESEARCH LABORATOFrY

ANACOSTIA STATION RBO 14?

WASHINGTON, D. C.

26 August 19Z5.

From: Director.
To: The Chief of the Bureau of Engineering.

Subject: Radio - Report of test of thermostats
submitted by the Taylor Instrument Companies.
(Du~ng.Prob.91•8-5)

Reference: (a) BuEng let.S67/40(lO-P5-Ws) of t7 Oct.1974.

Enciosuret (A) 5 copies of NRL Report No. R-1183.
s/C

1. There are being forwarded 5 copies of NRL Report
No. R-1183 on Test of Thermostats submitted by the Taylor
Instrument Companies. These tests were authorized by ref.(a).

2. It is requested that shipment orders be issued
this Laboratory so that the thermostats =ay be returned to
the manufacturer.

11. 'A. Cooley

'j-



S87/404L5 (8-1O.-WB)Z--

TO: D1"Oter, NaelI Jemeareh Labora tory,, Ansoostis, Dc.C

5abjeot: Radio10 imoagm Problea X16-.4

1. It Is nquested that the teA eaOp1 thermoetats sub.
.Itted by the Taylor Instrwuumt Coqpszn1es for toot wider'spooi-
fleati@Rs REm15A.-4"3 be r~tmue4 to them at lotheatez, N.Y.,
rnarked for the stattetos or W. H. ff. Linn,, upon Ompletlou
or tests under the subjeet problem.

J' B7~Uble
9y7 direction.



N. Ent. S a

AODDRM flUNEAU or RNOINCERINQ. NAVY MPARMDW~

AIIDKERON.S67/40/L5 (8-10-W8)

%, --- ,~ NAVY DEPARTMENT

ECNCLOSURES BUREAU OF ENGINEERING
-WASHINGTON. D.C.

From: Dws of I06lSfflL.
TOs: UDitorte, laval Remearsh Laboratory, AnS*0estia, D.C.

Subjeot: Radio - M*.sg. Problem Ml-S-.

I* It is roqs.te4 that tia. ton sa~ple tkezitotat sab.
mitted by the Taylor Justrusent Compacles for, test m4We sp~ao-
fleatlemr RE-I-SA-WB3 be rotorsod to them at 3.ehestars LY.y,
marked for the attention of We HI. H. Lin~g& *pox caplotlon
of tests mair. the inabjeet pro'blem.

w J l~iable
By directlon.



N. Eng. La

ADDRESS BUREAUJ OF ENGINECRING. NAVY DCPARTM6Nr

AND RKFZR YONO. 387/40/L5 (8-26-r18)

NAVY DEPARTENT

CNCLOSURES BUREAU OF ENGINEERING / -

WASHINGTON, 0. C.

Gentlemen:

The iureau is forwarding herewith a report of the
test of the sample thermostats submitted for examination
under speoification RE-15A-486B subject to the understanding
that it will not be used for advertising purposes.

Very resrectfu lly,

Taylor Instrument Companies,
1734 Linooln-Liberty Building,
Philadelphia, Pa.

Attention: •r. ". C. Taylor.



N. En. Sa

ADDRCSS DURrAU or CNOINEERING. NAVY DEPARTMENT

AND REFER TO NO. 7//L (8 RZ-8¶m

NAVY DEPARTMENT

BUREAU OF ENGINEERING
ENCLOSURES 

-

WASH IN GTON. D.C.--
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to X11.0*Itg*

Is tiat 'en sr-p/



r 3'4Zuro or .jli neri n~fg,

* u~c: -~dru -T, net orp j abortr bIt1d by 1,1 ~

itu~t lereii~snied thn subj~ect rwpeti~x

ri.,turtuod tr) the r-aylur Instruaiet Compnpieis, isoahts:r,
rrr:dfor tb ittoation of1 'ýr Liagg, nit t)4oir oz1 >ýmav.,

Jv



X -V-81

ser'\oA

ýub c t, ':kado Tarnm-3trm -,7roa I-

i~~t nio rnermcat~er %-.n 3nreau r1 ro=tsb

tea-Lod t~o etrzn~ omrlap nvl CitL t,ý:sg IT' =4 ~ revisionos
or s"aoiflectlennn -Ah-3-$ n'~rtz shorlty of Vin sub-

Jto±pr'oblvrn.

9i ra-rc,,+ -ir. VIr, t'1
4
3V.c~j lz rpWv'r,!j by 7eosrzber.



S67/74

bj ot: Radito -Weksalsi Tbww!ontar Corp. - oxmomotar and
7Tiezwsttt (Stweau of Air cvwwras)e - Tea~t of -
("Mroea or. -"oblazum a1-5).

1. It is requeste4 UM~ the. cubjceot thex-noiter and ther-
mostat, forwardod to tl,-e Tabo~ratory by tl, iman o n 2 iý&rah,
1936, be testo4 to determiin eoinilanee with ref-: trnce (a); a-nd
that a ,eor~ bo subn'1tted In the -pranes~s.



4e

Sir:

in reply to youlr l.etter of 25 Febiruey, 1936, re~mrd-
Ing proposed tests of~ the UCMESIX' Therrxmiter Coxorart ion "mor-
oTJZ7 anglo tbeX~maeter anid weroury termostat a±t tbla Azval 7;o-
searob Laboratory, you areo Ix1'onred thazt the B3ureau has iniiti-
ated action to have the doesred tests made an requested, In'
order to dotermini oomý1ilnoe of tVii m~tarial with SpociSl'ica-
tiorn R11-13A.-4866.

-A. rep>ort of tbene t;aio ~will 'ý, forý-ardo(- tý:, voii of-
fice s ~o acrCS it, Ri, tv;l~ in~

,lailtant li.recitor of Uir Gmvr.,ýr*dc,
(;Ar !AvTavstion)



3017 (2-25-W8) 3-r

?be MCIUM Thn'nMt~r COrpontloct Me~rey .c4s tbr--
"astor mutt nnwury t?aruotat, 4±sounsd Ins your Ltter or so
Flbrttary, wand In tho ýIurau' a letter orf 4 Ywr~oh, 1PSO Maye
hat~ tntfl stat ti'e rsval rne~afrob Loeborfttory, AneGOstim, 0hC..
to detamloe corni~arzoe wilth Ttanfl of In~nooflng *pacifies-
tiota Rt2Z(5AV-4885.*

The*, U;TMZt-7' Ar was t*"zrd Uo t'qply wi th the above spe-
floution, so far as tmul be detar,,IaeEl, except as to the mi-nor
detsils of 1eaane, tnapernture ran. ", and seals gradnutiora.
The calibration oat% the thernomeTer Is somurete to withiln -the re-
qjuire litclt of .1 degree C. Thte&t I~NtrtUm" M, '0tt'Vst0O4 an ac-
eel6-aftitm 4t 56 g. It ltie &~rO- oIcteat wtwt -u'lti6rn of tl-a

e"-.ury C iUI fl.Zo , ury Cotsmn wee nenpnrnted ,'hgna ct±v
at the W bt ea ea*1iy JQon*o4 br" ?-at1.0 Ox
pmnzzion OZv!ribnr -4 tetzu~nt: affords4 protect ion *3p to 100
dae'Tros *. nd at -10 degreevs C. he mrerevry 4'oeý' ."ot e~2re
Inzto thu brgb btjt ixtnows one t troqnrw izevbso
It . >4e '-dit~ t t er, :.xr *n'~ acw~y the

,m t)- of tzub roý-ttiow, 511
isNKh of twtiie portlon,4-/

Thi~etr c tlo !efl) ortion
Voff";tho bovel,27*

f4~ t n~~sattailed to coo1txply with prsra,-bs Z-1Qh
4-¾.' 4-4, $Vnd. 4-6 or' the at,-ove vnacGifloatianp, with flspeot to
socn-Ac~yr of ovit;0r-¶ti" tezrafstrq* weavtotfoot of shoot,
aa J.±C0 test,.h theorstat bad ran 'reratietg, t pv~rnture of

t~j 'xtta½y 4',0~ C Tha I nttedas On Approx-nd~atlon
iinc t~ topexatirseat ivtloh Ust thorroaotat, opened and cloned

Vsciroti.t 3I.46tentt *ooasiorstly. 1The Overage tsetlredire
Zoro!"ooýý ,wr*n b tke ny-d tý!c break was .100 C. and tbe jz-

ws.ir0 C. in other wards, th~e snsitlIA7t
ct t: "p~r~amsnt 1as t ircgAteO'y i0' 0. 'rate"C of *05O 0.

na rcolusnd by IsM-tt 4-4, of t w necitlcntiOfl. ;.Any ther-

,ýIa 0 C. ofh Lhoe : srt ¶8tporture..



6xp4Mud&i, thOImber of tbo theros'IOtat prte- the, in-
strmm~.t to 1000 Ce mid Utsbe" iaowyas =To t)talm jO sGboi tho

In the *hok test$ the merwvy col1u of the thgamwoete
sneparated at an aeoslritlom of 39 so whereas tba bacivet at ion
"?ewplwv %hat the. Instwweaet sit stamd ~O X. wthot seperft ion.
A~t an &@o1eiseim or' 39 a, the m?.u7 ro a m01 0 t~o'0~
fapIlawy uras aeVm-ated andl a por'tion -or Lt wethrown In~to the

*SIP&MUMO~ hegwheri In "J.0 Xlfe too**~ Vv~ W*419m of' the ft1
liary of the thermuostat were blvkss or coated vith artiecas
of mersuy ror a distaltne or ftbon% 1/4"' below the uppr ontwe~it
nnag after the inixtrimiat had vade n~ot more then -120,000' Om~tacts.
After 175,0 00 eiaot eysles, a largv nuvbor of ndiits dbin7 par-
tiolos adberie to the glaso betwcen tbo anrntact rino., and the on-~
*rm-Uiri tse? raarstr was now about 10 lov.

The Buroau will return Ute; tva Otratvz-rit'. to ymnr office,,
wi.Y eparate cover.

Ivory ro*ýec tfuly,v



NP1A/IS (938) NAVY DIPARTMET 936-932-.s
BUREAU OF SHIPS
WASHINGTON, D.C.

From: The Chief of the.Bureau of Ships.

To: The Director, Naval Research Laboratory, Anacostia, D.C.

Subject: Radio - Bureau of Ships Problems., Closing of.

Reference:
(a) BuShips cant. ltr. C-1P1.4/18(480b) of Aug. 16, 1942 to XRLa.
b) NRL quarterly Progress Report C-A9-4/EUB of Nov. 10s 1942.

1. The following problems, having been completed and re-

ported, are hereby closed:

Problem No. NX& Revort

m3-36 . Test Hardwick-Hindle resistors R-1913 of 7/28/42
(Sample Group #1).

M3-38 Test Hardwick-Hindle resistors R-1947 of 10/14/42
(Sample Group #2).

M18-5 Test thermometers and thermo- R-1881 of 6/1/42
stats.

M35 Test salt spray on electro-zinc 667/49(341-HAB) of
cord holders. 9/8/42.

A"4 Test 3 sockets for Navy Type S67/19(341:HAB) of
19018 battery pack. 9/29/42.

U49 Test anti-corona adapter cap S67/61(380-RBQ) of
for pedestal insulators (Majes- 10/13/42.
tic.)

/ /J



S67/40(480V) F->Vn-?':e-480b-480-pjf

FrQm: The Chief of the a3urenu of Ships. ~ ~ ~~'
To! Electric Jflass Compeny, Hatboro, Penna.JUIN 27 14
VIA: INSPECTOR OF NAVAL M4ATEýRIAL, PHILADE~LPHiIA.

3 U2JiCT: ýRadio - Thermnomieters And Thermostats - 7ý,ectric
Glass Comnpany, Manufacturer - Forwarding of
Final Report.

Reference:
(a) BuShips Problem ltr $67/40(480V) of Nov. 14, 1941 to NRL.
(b) Bu~hips ltr 367/40 of Mnr. 4, 1?42 to 722.ectric Glnse Co.

via INTSMAT, Phila.
(c) Bu~hips ltr 5S3?/4o(48oV) of Mpy 27, 1942 to F~lectric

GTlass Co. viai IN31-4A;T, Phila.
(d) Spec. T.U.: 13~P. 486C.
(e) NRL .Report R-le8l..

Enclosure:
(A) One copy of ref. (e).

1. The Burenu hereby forwprds Ps enclosure (A), the
finp-1 report on the test of thermometer!? rmnd thermrnotats rnnu-
fnctured by the Electric CGie.s Comn-qny, riatboro, lPennxi. for
your Inforrnotlon rn file.

2. The nm-nuf,?cturer's attention is cnlled to the comn-
ments on the method of securing lerds to the thermortpt mrount-
Ing rings, reference (e). These should be so uodere:d Pq to be!
eppily removed.

The uso of Generql :7ý12ctrlc !'laienol wire, ý,- author-
ized in rrfoi-ence (b) 7rrh~, I ' belleved t-D r-ctify tho
conditioni of stiff ryl-tlni"1-ir, 'n thý tept roTr'l.r

.Lertificpl. ,i h r.-tln- -)f nol&Iin•, n-?e-;sr-ry In

c-use~d nDrpprnnt fpi.1 ures of' rev er- I tiiirmoior L, t
but the Jlzrer~u cccr -Ith th' tctin- 1rbnr'-tory* thrt Pslffl-.
cli~nL rvJI.'Enhc Ir "te~rnt to concleer the~ trir'rmoetct 'c
f,ýctory unClý,v n'wrrý1. rntpr' of cyclin 'f r~n6, thprr~fnr" orro v .
of' tho thiei":ýcr t, ,')Cf r~nd C V DC'IG, 'i4'v'r 1 r'P!C



S67/40(480V) - 2 -

S. The thermometers CEG 40014 have satisfeatorily met
rcference (d), and aDnrovsl, reference (e), is hereby confirrrea.

6. The use ýf the contents of this letter, or of N.R.L.
Report R-1881, either in whole or in part, for advertising or
publicity purposes, ip not Puthorized.

Copy to: 'A L

A. B. Cl0abri1
By DkcctioM



887/40(40)-V)
V&-V-K- 4-*Ob- 480-pj r

Froves Thle Cbtef of tho Bereso or Shi~ps T
Tot The ID1reotor, Navol Rgesorok Laboratory,

A IW LT Thrne.A - Aleeea 3t-PFrity GIA. rM~Y

(a) SuSbing Itr. !'I7/40(4.3.-V) of OC~t. 7, 1941 Un 17,&ectrIe
Glasn Cii. via tP(VAI, Phila. ea N.M.

(b) Clectrie~ lrlvivs %. ltr. IOW~ of N4ov. 4, 1941 to Fu~h~ps.
(0) rUJh5lpf It'". -5?/40(Aj-80.V) of NT4,. 77, 19#1 to M!locloi

2- rob:1e ~Is-5 "rarity A, now an open 1,rob~erm, jzý

i. Ten copies of the reprort of thlw reculte of the teets
8re rpouested. One of th-ere mny be forwerded by the b3urea~u to
the mn~nufacturer Rnd nny reference to other milterIF)Is of n
similar naturf?, or othpr reports, should ý) cnfllno to ,,'i~cet
or shectp -h'Mc.' 7, - r.Lslly ieo ro.tn! e:r



DO IO S tS8UE
MFPLY IN flUPLICATYCk I--SRETURN TO

S87/40 NJ........
Whj. ElE APPRLCIAZOD

NAVAL RESEARCH LABORATORY

I.NACOSTIA STATION

WASHINGTON, D. C.

13 Marsh 1941

Froms Director.
Tot Chief of the Bureau of Ships*

Subjects Theramostrs Reuistors mest of* Bureau of Ships

Problem 918-6.

Reference: (a) Telephone request from BuShips on 28 February 1941.

1 Tw7 s *les of a mercury thermometer au,.xitted by the
Philadelphia Therrometer Company designed to naasure the temperata
of resistors in services were sent by a representative of the Bureau
to the Laboratory with the request that their readin•• be sompared
with a thermocouple at a temperature of about 1265C. The folleoing
tabulation shows the readings of a calibrated thermocouple and the
sample resistors s

Readings Dii'foeros

Side by side on hot resistor

Thermocouple 131.5C.
Resistor Thormaetero ri 136. + 4*5

Thermocouple .127.
Rosistckr Theracinter #~2 129. + 2.

Jlternately on same spot on hot
resistor

Thermoouple 130.
Resistor Thermometer -j1 134. + 4.

Thermocouple 126.
Resistor Thermometer j2 129. + 3.

2. As a matter of inaormation. these resistors were immeraed
in a hot salt bath with a standard thermometer of high reliability.
The readin•8 are siown in the following tabulation. It is to be noted
that the resistor thermometer reading was considerably higher than the
standard thermometer which indioates that their desiZn contemplated a
cortaln loss in heat transfer when they are attached to a resistor:



$67/40 -2- l2 Marsh 1941

Readngs Ditf'p'irf"ao

Innersion in salt water

Standard Threw• r 10.4 C.

Resistor Thernmeter f1 118. + 10.6' C.

Resistor Tho•r=mter j2 116. + 10.8

3e Two spring *lips were supplied to hold the resistor thorwiometers
on the rosistor. In taking these on and off several times one of the spring
clips was broken. It appears that the bend at the top ims made at too sharp
an angle. The slip that broke seemed to be of oonsiderably harder steel
then the one that did not break* Thesse thermometsr were returned to the
Bureau of Ships by messenger on 5 Bkrch 1941.

Re P. Brisooes
4,direotion.

""•,...• . .•..• ••,..•t. ,•.•.•. .•.•,• .•,,• .,,J



U.A y

867AO/5 t0-2rFg

Thie Burnnu forwards * r-ewEt: A c~o-y or~i Nvrel tc~
Laboratory Roport No. R-1312 covering the tes~t of tvo each o
your therm~omzet~ers and~ thtprzostats for con-9111nct- vith zeetUl-
eations RE 13A 496B3 subject to the understanceIng thlAr thiiE in-
fo~r~mtlon, rril- -not be uvt~d for publicity pur-poses.

The instruments mere found to co;-,ply wnit,4~~.i~
tionz RE, 13A /A86D in all. resnacts except that the exinnion
ena~ber of one of the thermometers fa-lled to ' r:tec1t this I~n-
stru~on~t at 95OCt and the thert-mteters w'ere in accorpnco# with
t-1 elenzionel requir~emets of er!ýlg RkA AOA 2251D.

S'Peci"Ieation RE~ 131, 486B hviv bo' £~~..c, by si'oc!.-
ficetio t3A 1U !6C. Conxsequently, before thweiz instruzente

can be npnroved for I~vfl use unde~r current nnec t1ctt1!)n- It
will1 be necesasry for you t~o subzlt a riample tlaor,:omnter and
tbrmozitat suitable for diemonstrating cnýisnci? ivitn t~u tt."

i~~ionare showIng that t-'iz renorted 1O ~~rc In

Very re pc~t ful Iy,

T, 1'. r , r"J: t .



367/40/L5 (8-3-w,8)

(s.c.)

14 NOV 193?

The two thermometers and the tro thermostats (Taylor In-
strument Company) recently tested ,zt thc Naval Bevparch Labora-
tory, Anacostie., p.C., are being returne unrer sae-.rate covcr.
The rerults of the tests are c.tucu•:•ed in the Bureauls lchtter
of L November, 1936.

The bulb of thermometer No. 7A852907 broke at a to:-nera-
ture of 95 degrees C. in the test to oeterni:ne -hethcr the cfa-
city of the epanfilon chember' wm. urfficljnt to 9r'tect the in-
strureots un to 100 Cegrees C.

The senration of the ;c'.rcurv colun in thr.roatat No.

78A035962 occuXrkaQ whamii th~ ittt~vtt.tu w .t &t &,a
erntlorx of 65 g in th,; ohock tnst.

Very r...nc*c"%1iy,

,,-t.. . ,rector of Atr Co, ,,ercc (Air 'viz:,tion),
't' "• " •rcr

~-



REPLY IN DUPLUCATK

AND RKn•WCE TO . .

96'7/4=N
W.L.- BE APPkKCIATRO AA A

NAVAL RESEARCH LABORATORY

ANACOSTIA STATION

WASHINGTON, D. C.

9 November 1936

From: The Director*
To: The Chief of the Bureau ofF Engineering.

Subject: Radio - Taylor Instrument Compnany Thermometers
and Thermostats - Return of test s" Cies
(BuEng.Prob. 118-5).

JPeference: (N BuEn&&1tr, S87/404L5(8-31-1Y8) of 4 Nov.19,1A.
b) IIRL Report No. R-1312.

Enclo4ure: (A) Two thermometers nC tooo the•rostats.
a/c

I. As requested in refurence (a), the two thermeme-
tel's (Nos. 7A852907 and 7A852912) und the two thermostats
(Nos. 7A935962 and 7A93596Z) reported upon in reference (b)
,.re being rr,-1urned to the Bureau under sep;arz-te cover.

2. The bulb of thermometer No. 7A852907 broke at
Stermperature of 95 degrees Centigrade in the test to

determine -4'hether the capacity of the expansion chamber
ras suffici,'nt to protect the instruments up to 100 degrees
Centigrade.

The separation of the mercury column in
thermost.,t No. 7A9Z5962 occurred when the instrument ras
subjected to an icceler-tion of 65 g in the shock te~st.

H.9. Cooley.

_J



367/.4O/L5 (6-70-M)

7>NOV 193g

Tests of' t?-cm 5tIz. theriomenitcro zr&rjtlor,.-d in 7mur 1ctt-;r ofU
23 ~ ~ ~ ~ t Ju-e 1936,2 10n4 ino t'14ra's ~ August and3C 0f

Octobor, 1936, Mnve bc~en coim-1e~ter ýt thr?3' 4ýv2.Firerc Lts
s.ýry, £npnio*I'tL, bc

7'hn reau Itl 3f t • .t 0 L.o 0W ;tn o, 0¼* trimps c
:'O$±;.tfL cz~ywith Bvrc-r.-u of 5!n~inc -,rir'g 1-t;t 3-i2D

.Tin esue to eiinoa;and~, rno .rsr :,s"vc : t3rtc
co27r w1 4 h~Vie ttte~ of ý'-urcku, o4 4h~irrn 1'cfis

Zit- 'IF-, 13A4 Z?6C in CLI ehtr rfe!Fnccts-

qý re 5 u¾"to, ~tt±fl~'72 :1Iu :

zot c'- d'2 t tor nt¶ t'~j; r2 % i)

lVrvý r rc s:..tv.c

C'9



7 Nov., 1936.

J:

In connection with the Palmer Company t s tests (s e attached), Lt. Comdr.
Bruner (Ds) came over to see whether or not w;e desire to have this
comrra.a placed on the ..... . L•IT. 7Ce stated that likely tc. coTay

7'ill v,.,nt its name on the list because of the results of these te:-ts, md
may send in a letter to this effect.

if VIe desire to have the ralr:er Co. on the arproved list, ri--are,,.ly
we should have ',7-7 nrite to 0 -ISXJDA or else arrange "ith Ds to have
that lection notify UT71,'DA. In an-, event Ds should kior,.

SZ.

4 /

7A



N. Eng. 5S

ADDRESS BUREAU OF ENGINEERING. NAVY DEPARTMENT

AND REFER TO NO.

NAVY DEPARTMENT -

ENCLOSURES BUREAU OF ENGINEERING w / -i

WASHINGTON. D. C.1(

esnt 1rre

Toets ow' t st, troo,.ttr -o I.
23 Jobor, 1736, hn v,,, a t1, qhrct - ~ r.nttct tb C ei Az'n s pi ~ ot ry;. b ý

-. r P rc n ut s *.1 n2% ý L'. Cf~:
.:.. ':;u t<, ,'.... .. :•.• " •,,,,,. both or :', gr 'J)• of lh :'

•to;yeter.. oao'..Iy •*t. 3u":su of 47Jtr:;:r' riAg .. r,-rAg t7JA 171N-
wrth Ieusni ct to ^L5ntes sw, o ¼

cor,form V.. t of c r -
PJ. 13 .A '?C t. Z^:6 tiir to'tIl o t .k

t- 7.,,.

S. . r ,. .< ,Z f' fo-:: .v"i



,""To: Burau ofNov 193,
Directoir, ''val Iiesearc:;4 Laxboratory.

u1bject: ii Tahylir Inotrument Cot Theomei~tei's anid

(b) B3uwxij Itr. S67/4C1/L5(1-'.--N8% Of ~5 ,"ý. J6i
to fL

I.It is rr-ueteted thnit the two thermometers trd he two
t','. rmnt,,..ts reported upon in~ rroforanco (e) 4n rfsturnecd to t1';.

E. T.:o fuxrth.6r rij'port in. t-he prerailae -#Ill be riluireiA, a~d
t'-iz& ý- tr";lar ,,nt crf 1hv saubject jroblem Lý I.is reby cosed.

Ru. ible,



Z-G-S-b

1. 'NOV 7936

The two f'ha~er=,t6 ra P-d the two thermn t6 t s (T-ylor in-
strument Coxm~y) , discussed in your lett'.r o," 17 :uly 1936,
,sM~ In tba Bturesu's lettor of 5 A'USUt 1936, b~eebon tee~te4
by the iNavml ffeasarch Laboroitory, ;scostim, I.-X to doterimins
com~plianco' with Bureau of' En~gineering specificc.tion iir 'kle.~. 43,6.
'The 4-Itcrmomat-i~ra beer thet serial numbcra 7A835',,.97 crid 7A&5B21 -
thin themof~tr.,ts, num:b-rs 71195596E rird 7A93596:Z.i

-The thormatnts 'were found tc) comply wit.: tthe above r~oci-
fictttions in all reapscts. Thle t-Aermorneter!; Ponforia to spocift..
crnticris ir, all resp,ýts exceipt thait th4ýi ax-ptrnior chl-.bnr did
not protect one of ;.h two inetrura-mts at 95i 4,egroes C., and ey--
cop% thtst trio dimenzlon5 con-for.i~ to Naval Researcla Luiborstory
dmviag RA 40A 2E5~39 a copy of which is enalo~od. Both the ther-

týmatera anrd thormost~t~t nro considered suitable for ,ýIv~l usp.

It is reque ~tea Vt~t t:.o i:;rfo3rayj~tion coit~i:,ed herein ba
ý11vu'1ged cnly to per~onno'. directly rfojoerrie1 rith th--: proo--xe-
-:i~rt or tazst o" nub~fject i ~trunqrnt,, -n stnp biý t)i -i
to Prir~v';ýa them ua8'2 r,"L thC da ta for rtiE pr:.

Thn Bureau -,,1i1 r,ýtu:,7. tn-' fc.;r trtu r~ to your offC

tinder R~o tie c,-Yttl. ,:t r tn.ý tt e rri co-t

R~ uble

~ ~ t~r ~t~rof ;ýir Cof,---rco :'r V1ti"
~&L t.,ent of o,:tPr ,



WLY IN DUPLICATI
AD REFEMENC•" TO

s67/40 *,S
LL DBE APPRMCIATED

NAVAL RESEARCH LABORATORY

ANACOSTIA STATION
WASHINGTON, D. C.

24 October 1934

From: Director.
+o: Inspector of Naval 1:aterial, U..3.N.,Philadelphia, Penn.

Subject: Radio - Thermostats for Use in the Naval
Service - The h-B Instrument Co., Mfr. -
Navy Type - 40009.

Reference: (a) l.N.,.,Phila.ltr. L4-3/iI-B Instrument
Co.,Inc. L4-3/30926 of 22 Cot. 1934.

1. Receipt of reference (a) together with
Znclosure is acknowledged.

The tests of subject thermostats till com-
mence upon receipt of a problem from the Bureau of Engineer-
ing authorizing such tests. You are advised that the
Laborutory does not forward copies of test reports other
than to the Bureau concerned, except when specifically
authorized by such Bureau. By copy of this letter the
Bureau of Engineering is requested to advise the Labora-
tory if a copy of the repovt on tests of subject therruO-
stats should be forwarded to Inspector of Naval Mgterial,
Philadelphli. ..

L~b ••.. '• " ,' i. .! reenlee.

Joý.

i3u. :ng*

_9



REPLY IN DUPLICATE

AND REFERENCE TO

WIL. a APPRE CIATED

NAVAL RESEARCH LABORATORY

ANACOSTIA STATION meow
WASHINGTON, D. C.

12 October 1936

Fromt Director.
Tot The Chief of the Bureau of Engineernlg.

Subject: Radio - Report of Test of Thermmeters and
Thermostats submitted by the Taylor Iastru-
ment Companies. (Dnbg. Prob.A2S-5)

Reference:t a u) g let.967/40/L5(8-3-..V8) of 5 Aug.19t6.
) .Air Cin. (Dept.ef Com.) let. of

July 1936 to Blkg.

1. In accordance with ref.(a), there are being
forwarded 5 copies of INL Report No*. R•-512, Report of
Test of Thermometers and Thermostats submitted by the
Taylor Instrument Cempanies. These tests were requested
by the Bureau of Air Commerce.

H. M. Cooley



COPY FOR LT. GOULETT.

b671/40

NATY DEPARTMENT
1 BUREAU OF ENGINEERING

Washington, D.C.
1 1 OCT 1935

Gentileen:

The BUrfeu feru6rdS herewith one Copy of XRva1 Re-
seareh Laboratory aeport Io. R-1192 covering the test of sample
thermometers submitted by the Taylor Instrument Coa~nies. T1his
report should not be used for advertising or publleity purposes.

The samples are being returned at yoxr expense.

Your courtesy in submitting such sarxples to the Nevy
Is appreciated.

Very respectfully,

Ruble
3y ;,irectlon

raylor In.strument Covp,*nioe,
ioohester, Rev York.
,ttention Mr.__ -tnj;Lr.

'co3 to:
J•ir~ctor, !ev~1 •esearch laboratory, ,niaostia, l.Q.



S67/hO/L5 (6-20-W8)747 i

14 August, 1966I,,

ujoct:I Nrl'.Uo - 2>cst of 2D~1 ur.oE~r3-ux-m'u ki!
Enginr-sering: Prcitblc-z N2Sl-ý.

t(rwh$ ZOAi;!.(t.

1. Zc1Y~ure (A Ia~for- us'Ž22P'%2t't 71



S6?4O/~i O-3W8)Z- j-8-b

From: Sureeg or Engineering.
TO: Director, !-tvel Research Lrabonatory.

Sub ject: Radio - Mercury Thermostats end Anglo Theruomterct
(Taylor Instrwaent Cto., monurecturar) - (tSuong
?,roble~m ,2B-a5, Z"riority "A").

.inefrence: (a) Bui. Air Cormerco (Dept. at Cowi~ro0) ltr. of
2? JTuly 1936, to Isueng.

(b) 3uons:- 43paetitictiona 1{2 1; 45013.

iTclm~t'uro: U)Two ()Taylor mercury thiamunatiata nri~d two ~:
Taylor angle therzoneterc. (S/c)

1. It is reques~tv'1 tlm~t erLcloourr (,%) bt- trý,ste4 for cor-1
~1i1*COwith refhroncee (b), rind thc~t the-, 131aroal.u be notified in

.J. t'uble,



(1)

Oentlemen:

The Bureau has examineA the relay submitted by your
letter of 6 IAy, 1936, and is r'eturning same under, separate
cover, ainee >olal s1peoifioations gui procedur have not
boon adopted for testing "las" apart from tests of the om-,
plete radio equipment in whloh incorporated.

Your courteny in this matter is greatly appreciated.

7ery rospectftuly,

; J Ruble
By direction.

•-5 Instrument Compm~ny,
2516 N. roed )trdet,
rhllsdel-hia, T -a



COPY.
H-B

INSTRUMENT COMPANY
2518 N. Broad Strest,

Philadelphia, Pa.

May 6th, 1936.
Navy Department,
Bureau of Engineering, Radio Section,
Washington, D.C.

Attn - Comm. Goggins and J. W. Wright.

Gentlemen:
During the writer's recent visit with

our Yr. Collins, we mentioned our desire of having our new Relay
that has been designed for low current through the coil to operate
in conjunction with Navy Radio Type Transmitter Thermostats as
listed under Navy Specification RE 13A 486C.

We have about completed our development
on this instrument and we are taking the liberty of mailing you
one of these, under separate cover, for operation on 110 V. A.C.
60 cycle line voltage. We understand from the coil manufacturer
that this is.wound according to the latest Navy requirements on
coils and impregnated under standard Navy specifications. The
Bakelite base ie alao of the Navy approved type.

The coil current on a straight 110 V. line
registers approximately 2 milliamperes and on life test run with
standard Navy thermostats, after 5 million make and break impulses,
at microscopic examination, we found practically no wear and tear
due to the pressure loading of the thenrostat and the low current
through the coil of the relay.

We would appreciate passing this relay along
for standard Navy test and approval, if you have such routine in
your Department covering relays. We are anxious to offer these for
sale to transmitter manufacturers at the same time we sell our ther-
mostats.

,7e are standing ready to cooperate in mak-
ing any modifications necessary in order to brin'- this under the
strict Navy requirements for the particular arplication outlined
above. Thanking you for past courtesies and anticipating the
pleasure of a favorable reply, we remain

Very truly yours,
H-B INSTR ULlTT C0. IIC.,

ioicK/GG I/s/ Norman McKinney, Sales ý"anager.

O3ueng fJle Yo.
S67/23/L5 (5-6)



maY IN P

WiL utPPRCIATED $
OU-dl2 NAVAL RESEARCH LABORATORY

ANACOSTIA STATION '
WASHINGTON, D. C.

24 A•ril 1936 ) r(" -

FMM: The Director
To: Bureau of Fngineering

Subject: Ratfo - 'eksler thermal DevioeS, tests of.
(Bureau of Ingineering Problem x18.5).

Referenee: Bureau Engineering letter EC17(2-25-18)
dated 21 April 1936.

Inelocurn: 1 Veksle- tharirmeter fOi1 and 1 thermo-
stat 104.

1. In accordance with reference the above noted
inclosures 3-re returned herevith.

H. S. Cooley.

J
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*ATHORIZATION

1. This problem was authorized by reference (u), and the
governing specifications are listed as reference (b). Refq--
once (c) is a previous report which is pertinent to this
problem.

Reference (a) Bu.ong. let. S67/40(10-25-W8) of
27 Oct. 1934.

(b) Specifications RE 13A 486B.
(c) N.R.L. Report R-1074 of 21 Sept. 1934.

OBJECT OF TESTS

2. The object of the tests is to detertine if thermostats
as supplied by the Collins Instrument Company (types 139-503
and -40008), and the H. B. Instrument Company (type -40009)
comply with specifications reference (b), and if they are
suitable for Naval use.

ABSTRACT OF TESTS

3.iýhe thermostats were tested for accuracy of calibra-
tion'at the operating temperatures, sensitivity, the effect
of shock, accuracy of dimensions, degree of recession of the
mercary col-.imn at -166e, the degree of extension of the
column at 100 C, and all other requirements (where possible)
under- ecifications -refercce--(b)-o-

ýL J/-1-



CONCLUSIONS

(a) All of the threo samples suimitted as Product A passed
the tests as outlined in refercnce (b).

(b) Two of the three samples submitted as Product B failed
in the accuracy of calibration.

(c) Should the manufacturers of Product B improve the
accuracy of calibration, then on the basis of the tests
on these samples, same would be suitable for Naval use.

8J



RECOWLENDATI0NS

(a) It is recomnended that the H. B. Instrument Company
be not granted approval on type No. -40009 be;aa-zj of

failures Intwo of the samples to comply with specifica-
tions for operating temperature.

(b) It is recomnended that the Collins Instrument Company
be granted approval on both types -40008 and -4=14, and
also on the diminutive type 139-503 in so far as it passed
all requirements of operation but is not listed as for
size in reference (b).

- lb-



Key to Manufacturera.

Product "A" - Collins Instrument Com~pany.

Product "B" - H. B. Instrument Company-

- 1c -

J



MATERIAL UNDER TEST

4. The material under test consists of two lucroary-in-
glass thermostats of the straight type detailed on page 13B of
refearnce (b) having operating temperatures of 50° C and 600 C,
and one of the same type but of diminutive dimensions as
follows:

Lqenvgth Width Diameter

Mercury reservoir or bulb 13/16 inch 1/5 inch
Tip of' bulb to first
contact ring 2-9/16 inch

Tip of bulb to second
contact ring 3 inch

Overall dimensions of
stem 4-1/4 inch 15/64 inch

approx.
Contact rings 1/8 inch 17/64 inch

approx.
Distance between

contact rings 9/32 inch
The operating temperature of this thermostat is 450 C.
The above three thermostats have been referred to as Product A.

5. There are also three mercury-in-glass thermostats of
* the right angled type detailed on page 14B of reference (b),

all having an operating temperature of 500 C. The latter three
thermostats have been referred to as Product B.

METHOD OF TESTS

6. (a). The operating temperatures and sensitivity were
determined by comparison with precision standard thermometers
calibrated in hundredths of a dezree Centigrade. Each thermometer
and thermostat were tightly coupled together in a relatively
small beaker into which pure mercury was placed and the bulbs
completely immersed therein. The excess of applied heat over
and above that necessary to reach the operating point was held to
a minimum in each case0

(b). The life test was performed on but five of the six
samples submitted as shown in the tabulation of dataat the end
of this report. The method used was to excite the bulb of the
thermostat by heat rays generated by a 500 watt projection lamp.
Theserays were collected and reflected by a parabolic mirror of

medium focal length through a lens system and thence to the
thermostat bulb, Interposed between the thermostat and the
converging lens wlas an electro-magnetic light shutter of
sufficient aperture to admit the necessary heat rays, the
thermostat operating the shutter synchronistically as the
thermost:at passed through one complete cycle of "on" and "off"



SC positions, the period of which was governed by the degree to
which the bulb was.coupled to the focal point of the rays, and
the rate of cooling of the bulb during eclipse. The period wac
held around two to three complete cycles per second although
five or six cycles are possible. Over 300,000 complete cycles
were recorded for each thermostat tested. One each of the
submitted samples was tested at 70 volts R.M.3., 60 cycles and
20 milliamperes as per specIfications reference (b) , para-
graph 4-6. One of Product B and two of Product A units were
tested at 12 volts direct potential and 12 milliamperes as per
specifications reference (b)

(c). The effect of shock was determined by testing

the instruments in a centrifuge.

DATA RECORDED DURING TESTS.

7. The data recorded during tests are shovm in Table I.

PROBABLE ERRORS IN RESULTS.

8. The precision thermometers used are of the Beckmann
type, and according to the Bureau of Standards calibration are
accurate to 0.001C.

9. Errors in the measurement of acceleration by the hand

centrifuge are not greater than 10%.

RESULTS OF TESTS.

l1. These thermostats were tested and inspected (where
possible) to determine cnmoliance with every applicable para-
graph of specifications reference (b) , with the following
exception: Thermostat of type 139-503 No. 2114 operating at
44•094C is not contained in above referred to specification
consequently physical measurements against specifications
measurements are not applicable. However, all specifications
relating to its operational characteristics were measured in
the usual manner, and appear in Table I.

11. From snble I it will be noted that a shifting of the
point of operation of the thermostats resulted after 300,000
cycles of test. The direction of shift is, in most cases, to
a lower operating temperature except one of Product A, #2039;
the mean point of operation of this sample shifted from
59o095C to 61.00Co The on-and-off period of operation showed
a period retardation of from 3 to 4 cycles per second to about
0.5 cycle per second, indicating an increase in linear travel
of the mercury column before contact was made or broken. One
Product B unit #2085 began operating at about 2 to 3 cycles
per second on its life test, but considerable trouble was



experienced after a count of 218,000 cycles had been reached
due to the mercury running past the last platinum point or
operating contact. Its ability to make and break the circuit
under this condition gave no little concern, the period being
irregular and led to the conclusion that the column had been
separated by the presence of mercury or water vapors due to
some arcing at the break; assisted possibly by tiny particles
of carbon deposit lying butween the platinum point and the
coluz.n. This carbon deposit is now plainly visible together
with some condensed mercury which has failed to adhere to the
receding column upon cooling.

12. An acceleration exceeding those of specifications
by 6.4 g were given two samples of Product A, Nos. 2038 and
2039, No. 2039 separated while No. 2038 remained intact. No.
2039 was accidentally broken in an effort to reunite the
column. Both Nos. 2038 &nd 2039 had previously successfully
withstood the acceleration test of 50g in accordance with
specifications.

13. Two thermostats of Product B, Nos. 2083 and 2085,
failed the subject tests of paragraph 4-3, of specifications,
reference (b), by 0.001 C and 0.o03 0, respectively.

CONCLUSIONS

14. All of the three samples submitted as Product A
passed the tests as outlined in reference (b).

15. Two of the three samples submitted as Product B
failed in the accuracy of calibration.

16. Should the manufacturers of Product B improve the
accuracy of calibration, then on the basis of the tests on
these samples, same would be suitable for Naval use.

-4
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